64                            THEORY OF OPTICS
For a complete treatment of the analytical conditions for tih requirement cf. Czapski, in Winkelmann's Handbuch d Physik, Optik, page 124.
The analytical condition for freedom from distortion m< be readily determined. Let PPf^ (Fig. 28) be an obje plane, P'P^PJ the conjugate image plane. The beams fro the object are always limited by a stop of definite si which may be either the rim of a lens or some specially intr duced diaphragm. This stop determines the position of virtual aperture B, the so-called entrance-pupil, which is situated that the principal rays of the beams from the objec Pl, P2, etc., pass through its centre. Likewise the beams the image space are limited by a similar aperture J5', t so-called exit-pupil, which is the image of the entrance-pupil If / and /' are the distances of the entrance-pupil and the ex pupil from the object and image planes respectively, then, frc the figure,
tan »t = PPl : /,        tan u2 = PP2 : /, tan < = P'PJ : /',    tan uj = P'PJ : I1.
If the magnification is to be constant, then the following re] tion must exist:
P'/Y :PPl = PfP2/ : PP2, hence
tan uJ     tan u'
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tan &j       tan u2
Hence for constant magnification the ratio of the tangents of\ angles of inclination of the principal rays must be constant. this case it is customary to call the intersections of the pr cipal rays with the axis, i.e. the centres of the pupils, ort> scopic. points. Hence it may be said that, if the image is be free from distortion, the centres of perspective of object d image must be orthoscopic points. Hence the positions of 1only on the law that the optical lengths of all rays between two conjugate points must be equal (cf.on for two points P and P' on the axis and which fulfil sine law for these points are called aplanatic systems.    '. points P and P' are called the aplanatic points of the systi The aplanatic points of a sphere mentioned on paee 33 fes through the middle of d2 and is normal to it,figuration of the Rays Independent of the Motion.....473
